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INTRODUCTION
The issue of disadvantaged unincorporated communities and access to safe drinking water in
California has achieved great prominence over the past decade, especially after the passage of the
Human Right to Water (HRW) policy in 2012. The HRW designates access to safe, abundant and
affordable drinking water for all of California’s residents as a basic human right that all relevant state
agencies must seek to achieve and protect. The achievement of the HRW is particularly challenging
for residents of California disadvantaged communities or DACs (defined as those living below 80% of
the state’s median household income) where resources for water provision and treatment are scarce.
Even more extreme conditions are found in Disadvantaged Unincorporated Communities (DUCs)
which are located in areas of DACs that lack city governments. Residents in DUCs typically have
limited access to resources for infrastructure such as public water systems, sewer and sanitation
services. In addition, without city governments to directly represent their interests and provide
essential services, many residents of DUCs have been systematically deprived of access to important
means of democratic governance. Together these economic and political conditions can affect
residents’ health and well-being.
In response to the Disadvantaged Community Involvement( DACI) programmatic goals identified by
the Department of Water Resources (DWR), the Sacramento River Funding Area (SRFA)
subcommittee identified and approved the following goal for analyzing disadvantaged communities
(DACs) in the SRFA; “Create Integrated Regional Water Management (IRWM)-specific data files
(spreadsheets, reports, and maps) of DAC characteristics (e.g., demographics, locations, contacts,
water source), needs, and projects that enable each region within the SRFA to fully understand and
develop strategies to support all types of DACs.” This report will focus on the conditions in the
region’s DUCs because they represent the most extreme subset of DACs in need of attention and
investment.
Following this charge, the goals of this report are to identify the locations and conditions in the DACS
and DUCs in the Westside IRWM region and thereby to help inform policies and plans to improve
access to safe drinking water in the DACs and DUCs in the region.
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METHODOLOGY
The first task of DAC and DUC identification and documentation was to gather all of the relevant data
from the Westside IRWM region including parts of Lake, Napa, Sonoma, Colusa, Solano, and Yolo
Counties. These data included household income (to establish DAC status) as well as indicators of
environmental and economic conditions using the CalEnviroScreen 3.0 and US Census data to
characterize the areas that have the lowest relative levels of population-based well-being and the
highest levels of environmental hazards.
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The second task of DUC identification and documentation was the gathering and preparing data,
including relevant American Community Survey and Census data, parcel geometry, and aerial imagery
for the study area. The CRC mapped all data to the IRWM boundary and merged relevant data into
one or more community categories. We then analyzed the parcel density using ArcGIS to determine
areas of dense development that are not located within city boundaries. By intersecting these areas
with areas identified as low income, we created an initial data set of DUCs. We inspected each DUC
with aerial imaging to verify that these areas are potential DUCs. Then, we calculated estimated
demographics (e.g., race, ethnicity, income, education level) for each DUC. Finally, we added the
Public Water Systems (PWS) boundaries and determined the proximity of the DUCs to PWSs. This also
included mapping drinking water compliance data for each PWS to determine the drinking water
quality in each PWS. See Appendix for more detailed methodology.

KEY FINDINGS
Location of DACs and DUCs
Using the methodology above we found the following spatial patterns in the Westside IRWM region.
A. There are 27 DUCs in the Westside IRWM region: 20 in Lake County, 6 in Yolo County, and 1 in
Napa County (see list in Appendices.)
B. The DUCs in Lake County are primarily clustered around the Clear Lake region.
C. The DUCs in Yolo County are generally in the agricultural areas in the north and west of the
county.
D. The one DUC in Napa County is the Lake Berryessa Resort Improvement District, in the Pope
Valley area.1

1

The Lake Berryessa Resort in Napa County was added as a DAC and DUC through a Rural Community Assistance
Corporation MHI Survey conducted in June 2018.
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Demographics
A. The ethnic and racial make-up of the IRWM region varies widely. In most of the DUCs in Lake
County the vast majority of residents are non-Hispanic White. Most of the DUCs in Lake
County have less than 30% people of color, the exceptions being Middletown, Finley,
Kelseyville, and Big Valley Rancheria with 37%, 38%, 44%, and 59% respectively. In all but Big
Valley (which is 37% Native American) the predominant minority group are Latinos. In 5 of the
6 DUCs in Yolo County Latinos are the majority: with a high of 77% in Madison. Guinda is 31%
Latino. In the one DUC in Napa County, Pope Valley, Latinos make up 16% of the population.
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B. Poverty is a major issue in the DUCs in the Westside IRWM region. The poverty rate is highest
in DUCs such as Upper Lake (36%) and Guinda (40%) and approaches 30% in Kelseyville, Nice,
Lucerne, Clear Lake Oaks, and Spring Valley. This compares to roughly 16% for California as a
whole.
C. Unemployment which generally tracks poverty is over 20% in Clear Lake Oaks, Spring Valley,
and Madison (this compares to roughly 4% for the state as a whole.)
D. Pollution burden is a concern in the Westside IRWM but is generally lower relative to DUCs
and DACs in other parts of the state. In Lake County, the DUCs with the highest pollution score
according to the CalEnviroScreen 3.0 are Big Valley, Finley, and Kelseyville – all at the 37th
percentile. In Yolo County, this score is the highest in the DUCs of Dunnigan and Knights
Landing – both at 67%. The Napa County DUC’s pollution burden is relatively low, at 24%.
E. Taking the Pollution Score and the Population Score (composed of factors such as poverty,
unemployment, formal education, linguistic isolation) together, the total CES3.0 score
measures overall disadvantage. The threshold of 75% on the combined score is considered the
level to be considered “disadvantaged” for purposes of environmental regulation and
investments from sources such as the Greenhouse Gas Reinvestment Fund. Fortunately, none
of the DUCs in the Westside IRWM region fits this disadvantaged criterion. All DUCs in Lake
County and Napa County are below the 50th percentile and three Yolo County DUCs,
Dunnigan, Knight Landing, and Yolo, have a CES scores approaching 60%.
F. Pulling out the CES 3.0 Drinking Water Score (which includes 10 contaminants and 2 types of
water quality violations) reveals that Yolo and Napa County DUCs face significant challenges.
Dunnigan, Knights Landing, Yolo, and Pope Valley are at the 80th percentile and Guinda,
Esparto and Madison at the 66th percentile. In Lake County the DUCs fare better, with the
worst drinking water quality in Lower Lake, Twin Lake and Middleton (all at the 53rd
percentile) and all but Clear Lake Riviera and Rocky Point (both 47th percentile) having scores
of under the 40th percentile.

* Data not available for Pope Valley or South Middleton
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*Data not available for Big Valley Rancheria, Finley, Pope Valley, Sulphur Bank Point, Rocky Point, South Middleton
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G. The 83 Public Water Systems (PWSs) in the Westside IRWM region are mostly either in
compliance (67) or returned to compliance (8), with only 2 out of compliance and 5 without
sufficient data. The two out of compliance PWSs are in Napa County (near Lake Berryessa)
and Yolo County (North Davis Meadows) counties2.
The following regional map and 3 sub-regional maps (4, 4a-c) indicate the location of the area’s DUCs
with their compliance status.

2

North Davis Meadows is not a DAC or DUC.
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Proximity Analysis
The proximity of a DUC that is not served by a PWS represents an important metric that informs the
feasibility of providing service, either through an annexation of the DUC into a nearby PWS or an
extra-territorial service extension (providing water through an extension of delivery pipe). Those
households not served by a PWS are likely to be on domestic wells, which are not tested or regulated
by the state and therefore may be contaminated and hazardous to drink. Many lower-income
residents do not have the resources or the information needed to treat their well water.
In general, DUCs in the Westside IRWM are well-served by PWSs. Of the 27 DUCs in the region, 12 are
fully intersected by an in-compliance PWS. This accounts for 52% of the region’s population. There
are another 9 DUCs that are partially intersected by an in-compliance PWS. These DUCs represent
41% of the region’s population. Taking the DUCs that are fully and or partially intersected by a PWS,
78% of the area’s DUCs and 93% of the area’s population may be served a PWS.
It is important to note that in DUCs that are partially intersected by a PWS, there may be large
numbers of residents who are, in fact, not served by the PWS and therefore reliant on domestic wells.
Defining the extent of this lack of service will require ground-truthing with PWSs and possibly also
resident surveys.
There are several spatial patterns for this partial intersection of DUCs and PWSs. For example, in
Lower Lake (Lake County,) there are dozens of parcels in the rural areas south and west of the town
that lie outside of the PWS boundary (Lower Lake County Water District). In Madison (Yolo County) a
migrant farm labor camp relies on one or more domestic wells while the majority of the town is
served by the Madison Service District. We also found that the high density areas of many DUCs were
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overlapped by a PWS; however, several DUCs, especially surrounding Clear Lake, appear to lie outside
of the nearby service area or are only partially intersected.
There are also 6 DUCs with a combined population of 2,843 residents that are not served by any PWS.
One example is Dunnigan, which is totally surrounded by an irrigation district (Cal-Am Dunnigan) that
is not allowed to provide domestic water without additional treatment. In other cases, such as Twin
Lakes in Lake County and Guinda in Yolo County, there is no intersecting PWS at all.
While this is a significant problem, safe drinking water is often close at hand. Of the 6 DUCs that are
not intersected by an in-compliance PWS, 2 are within 500 feet of such a PWS. This accounts for 58%
of the population not intersected by a PWS. Another 3 DUCs are between 1-10 miles of an incompliance PWS. Only 1 DUC (Guinda, which is inhabited by 185 people) is located further than 10
miles from a PWS.
Connecting the residents in 9 DUCs that partially intersect with a PWS could be considered “lowhanging fruit” for expansion of water service. With a few exceptions noted above, the vast majority of
residents without service from a PWS live within reach of safe drinking water. Thus, a key response to
this report would be to focus investments on the areas in the 9 DUCs that are not fully intersected by
a PWS and the 6 that are not intersected by a PWS.
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Proximity Analysis: Distance from DUCs to In-Compliance PWSs
Distance to Closest Safe Drinking Water Supplier within a
10-mile radius of each DUC

Number of
DUCs

High density areas of DUC fully intersected

Percentage
of DUCs

Number of
people

Percentage
of people

12

44.4%

20,177

52.1%

Partially intersected

9

33.3%

15,736

40.6%

Less than 500 feet

2

7.4%

1,643

4.2%

500 feet to 1 mile

0

0.0%

0

0.0%

1 to 3 miles

2

7.4%

395

1.0%

More than 3 Miles

1

3.7%

620

1.6%

No safe water supplier within 10-mile radius

1

3.7%

185

0.5%

27

100%

38,756

100%

Total
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NEXT STEPS
There are a number of follow-up elements to this study that can help guide policy makers, public
agencies and community organizations towards achieving the goals of ensuring safe drinking water in
the Westside IRWM region.
1. In order to accurately account for the areas served by PWSs, area-specific ground-truthing
with PWS managers and operators and with residents will be helpful. This would include
verifying the PWS boundary and the existence of service extensions from PWSs to areas
outside the service area. This would augment the on-going efforts of California Environmental
Health Tracking Program (California Department of Public Health) and CalEnviroScreen
(CalEPA Office of Environmental Health Hazard Assessment) to ground-truth the boundaries of
the state’s PWSs. Ground-truthing can also identify areas officially covered by a PWS but that
are actually drawing untreated water from domestic wells or informal sources such Clear Lake.
2. Integrate Median Household Income (MHI) surveys where available. This will be helpful to
provide a finer-grained analysis of income than the US Census and American Community
Survey is able to provide for these areas that tend to represent small sections of census tracks
and block groups.
3. Conduct a Least Cost Path analysis that presents the shortest distance by road (path), thus
indicating the least cost alignment from a DUC to the nearest safe drinking water supply. This
is done by allocating a score based on the length and type of path available for this connection
and the likely cost of laying new service pipe (i.e., from low to high cost the designations are:
along an existing large road; along an existing small road; crossing a road; crossing a water
course.)
4. Integrate research being conducted by a range of state agencies (e.g., USGS, DWS, State
Board) to map and characterize domestic wells and a Drinking Water Vulnerability Assessment
Web Tool by the non-profit Community Water Center, under contract from DWR, drawing on
data about PWS boundaries, well characteristics, ambient water quality, as well as a range of
socio-economic factors.
5. Consider applying this study’s methodology for DUC assessments in other parts of the
Sacramento River Funding Area.
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APPENDICES
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List of DUCs

DUC Name

Population
(Census 2010)

Blue Lakes

County

Westside IRWM Subregion

DUC Proximity to In-Compliance PWS

272

Lake

Upper Cache Creek

High density areas fully intersected

Upper Lake

1,173

Lake

Upper Cache Creek

High density areas fully intersected

North Lakeport

3,311

Lake

Upper Cache Creek

High density areas fully intersected

Lakeport

661

Lake

Upper Cache Creek

Less than 500 feet

Big Valley Rancheria

528

Lake

Upper Cache Creek

Partially Intersected

Lakeside

129

Lake

Upper Cache Creek

High density areas fully intersected

Finley

266

Lake

Upper Cache Creek

High density areas fully intersected

Kelseyville

3,497

Lake

Upper Cache Creek

High density areas fully intersected

Nice

2,809

Lake

Upper Cache Creek

High density areas fully intersected

Lucerne

3,105

Lake

Upper Cache Creek

High density areas fully intersected

Clearlake Oaks

2,873

Lake

Upper Cache Creek

High density areas fully intersected

Spring Valley

843

Lake

Upper Cache Creek

High density areas fully intersected

Sulphur Bank Point

359

Lake

Upper Cache Creek

High density areas fully intersected

3,209

Lake

Upper Cache Creek

High density areas fully intersected

Rocky Point

150

Lake

Upper Cache Creek

Partially Intersected

Lower Lake

1,434

Lake

Upper Cache Creek

Partially Intersected

Twin Lakes

281

Lake

Upper Cache Creek

1 to 3 miles

Hidden Valley Lake

5,522

Lake

Upper Putah Creek

High density areas fully intersected

Middletown

1,334

Lake

Upper Putah Creek

Partially Intersected

South Middletown

114

Lake

Upper Putah Creek

1 to 3 miles

Pope Valley

620

Napa

Upper Putah Creek

3-10 miles

Guinda

185

Yolo

Valley Floor

No safe water supplier within 10-mile radius

Dunnigan

982

Yolo

Valley Floor

Less than 500 feet

1,105

Yolo

Valley Floor

High density areas fully intersected

494

Yolo

Valley Floor

High density areas fully intersected

3,005

Yolo

Valley Floor

High density areas fully intersected

495

Yolo

Valley Floor

High density areas fully intersected

Clearlake Riviera

Knights Landing
Yolo
Esparto
Madison
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Study Methodology Detail
Prepare the data
The CRC team gathered the necessary data for the Westside IRWM area, including the
following:
A. Westside IRWM boundary
B. Block, block group, tract, place, incorporated areas, census designated areas
(CDP), and county boundary data from the US Census
C. Parcel data from each of the five counties
D. 2010 Census block-level demographic data (total population, including
race/ethnicity)
E. ACS 2012-2016, 2011-2015, and 2010-2014 Median Household Income (MHI)
data by block-group, tract, and place
F. Farmland Mapping Monitoring Program (FMMP) data
G. Water service boundary areas, downloaded in June 2018 from the California
Environmental Health Tracking Program
H. Public Water System Compliance Status, downloaded in June 2018 from the
California State Water Resources Control Board
I. Tribal Lands
Calculate parcel density
A. Using the Kernel Density tool (which calculates the density of point features around
each output raster cell), the CRC made a grid of the IRWM area, calculating the parcel
density for each grid cell.
B. We then eliminated cells whose centroid fell within incorporated areas and within
blocks with a population of zero. We then selected all lands to be included in the
parcel density analysis, instead of those that spatially correlated with the FMMA Urban
and Built-Up land designation.
Identify Unincorporated Communities
A. We selected all grid cells with a parcel density of 150 parcels/sq. mi. or greater. The
SJV study analyzed areas with a parcel density of 250 parcels/sq. mi. The CRC decided
to lower the threshold for an unincorporated community since this is a very rural area.
Identify Disadvantaged Unincorporated Communities
A. The CRC used the Median Household Income data from the ACS 2012-2016, 20112015, and 2010-2014 datasets for blockgroup, tract, and places geographies, identified
the DAC areas in each dataset, and merged the areas into one feature class. See the
table below for the DAC thresholds.
Geography
CA Statewide
CA Statewide
CA Statewide

Dataset
ACS 2012-2016
ACS 2011-2015
ACS 2010-2014

MHI
$63,783
$61,818
$61,489

MHI: DAC
51,026
49,454
49,191

B.
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C. We then intersected the DAC and filtered parcel density feature classes to determine
possible Disadvantaged Unincorporated Communities (DUC). We named them
according to their proximity to other incorporated areas or CDPs.
D. We changed the boundaries of 5 DUCs to exclude surrounding agricultural lands.
E. Finally, we expanded the boundaries of 5 DUCs to reflect the entire community.
Determine proximity to safe drinking water
A. We compared the initial DUC feature class to the most current water service boundary
data.
B. We used DWR data to categorize PWSs into in-compliance, returned-to-compliance,
and out-of-compliance categories.
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